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(57) ABSTRACT

A camera module may include: a frame having an opening
formed therein; an auto-focusing unit mounted on the frame;
and a position adjusting part formed in the auto-focusing unit.
A distance from an optical axis to the position adjusting part
may be smaller than a distance from the optical axis to the
opening.

14 Claims, 7 Drawing Sheets



US 9,360,736 B2

Sheet 1 of 7

Jun. 7,2016

U.S. Patent

QO
4
~—

FIG. 1



U.S. Patent Jun. 7, 2016 Sheet 2 of 7 US 9,360,736 B2

C 100
R /
l_ﬂJih’lf'—"'h_'l‘L | % l‘\:
162 , O [HHY O ) 1o
wY g B .
N — %
] i ’ 7 ——\la
[ H—Il—]ﬂil—lﬂ [14 120

FIG. 2



U.S. Patent

Jun. 7,2016

152

Sheet 3 of 7

US 9,360,736 B2

110

120

FIG. 3



U.S. Patent Jun. 7, 2016 Sheet 4 of 7 US 9,360,736 B2

100
X
- .
(7 N 120
)
1 llle | T
. L3
L4 T H—130
1< ‘ ||| I
A L5
N\ : 2
\ \ i_':m:F'_L__________/
132

FIG. 4



US 9,360,736 B2

Sheet S of 7

Jun. 7,2016

U.S. Patent

FIG. 5



U.S. Patent Jun. 7, 2016 Sheet 6 of 7 US 9,360,736 B2

Y 110 156
\ '—M-7\__’—‘
g i\ )
(2 ~—+—120
1527 TS . -Lmax ) l i
P T
\ .
L2 D i D
C2
| 154
— ~o BBy '4/
\ \ /
- I i—-v..r'v..r—'|__d
L1

FIG. 6



U.S. Patent Jun. 7, 2016 Sheet 7 of 7 US 9,360,736 B2

FIG. 7



US 9,360,736 B2

1
CAMERA MODULE

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the benefit of Korean Patent Appli-
cation No. 10-2014-0005456 filed on Jan. 16, 2014, with the
Korean Intellectual Property Office, the disclosure of which is
incorporated in its entirety herein by reference.

BACKGROUND

The present disclosure relates to a camera module in which
an auto-focusing unit and a hand-shake correcting unit may
be easily aligned with each other.

A high performance camera module includes an auto-fo-
cusing unit capable of adjusting a focal length. In addition, the
camera module may also include a hand-shake correcting unit
in order to significantly decrease a resolution deterioration
phenomenon due to user hand-shake.

Since the camera module may simultaneously or individu-
ally perform an auto-focusing function and a hand-shake
correcting function, it may enable clear images to be captured
even in a relatively poor environment therefor.

Meanwhile, it is necessary to accurately align the auto-
focusing unit and the hand-shake correcting unit with each
other in order for the camera module to sufficiently realize its
original function. However, in a camera module according to
the related art, the auto-focusing unit and the hand-shake
correcting unit are not aligned with each other, such that a
phenomenon in which optical axes of the auto-focusing unit
and the hand-shake correcting unit do not coincide with each
other in a process of manufacturing the camera module
occurs.

SUMMARY

Some embodiments of the present disclosure may provide
a camera module in which an auto-focusing unit and a hand-
shake correcting unit may be easily aligned with each other.

According to some embodiments of the present disclosure,
a camera module may include: a frame having an opening
formed therein; an auto-focusing unit mounted on the frame;
and a position adjusting part formed in the auto-focusing unit,
wherein a distance from an optical axis to the position adjust-
ing part is smaller than a distance from the optical axis to the
opening.

The position adjusting part may be formed on a lower
surface of the auto-focusing unit.

The position adjusting part may be a groove formed in the
auto-focusing unit and extended lengthwise in one direction.

The position adjusting part may be a plurality of grooves
formed in the auto-focusing unit and extended lengthwise in
different directions.

The position adjusting part may be a protrusion formed on
the auto-focusing unit.

The camera module may further include a plurality of
wires connecting the auto-focusing unit and the frame to each
other.

The camera module may further include a hand-shake cor-
recting unit adjusting a position of the auto-focusing unit.

The hand-shake correcting unit may include: a permanent
magnet formed in the auto-focusing unit or the frame; and a
coil formed in the frame or the auto-focusing unit.

The camera module may further include an auxiliary frame
coupled to the frame and having an infrared cut-off filter
mounted therein.
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According to some embodiments of the present disclosure,
a camera module may include: a frame having an opening
formed therein; an auto-focusing unit mounted on the frame;
and a position adjusting part formed in the auto-focusing unit,
wherein the frame has an exposing groove formed therein in
order to expose at least a part of the position adjusting part in
an upward direction.

The position adjusting part may be formed on a lower
surface of the auto-focusing unit.

The position adjusting part may be a groove formed in the
auto-focusing unit and extended lengthwise in one direction.

The position adjusting part may be a plurality of grooves
formed in the auto-focusing unit and extended lengthwise in
different directions.

The position adjusting part may be a protrusion formed on
the auto-focusing unit.

The camera module may further include a plurality of
wires connecting the auto-focusing unit and the frame to each
other.

The camera module may further include a hand-shake cor-
recting unit adjusting a position of the auto-focusing unit.

The hand-shake correcting unit may include: a permanent
magnet formed in the auto-focusing unit or the frame; and a
coil formed in the frame or the auto-focusing unit.

The camera module may further include an auxiliary frame
coupled to the frame and having an infrared cut-off filter
mounted therein.

BRIEF DESCRIPTION OF DRAWINGS

The above and other aspects, features and other advantages
of the present disclosure will be more clearly understood
from the following detailed description taken in conjunction
with the accompanying drawings, in which:

FIG. 11is an exploded perspective view of a camera module
according to an exemplary embodiment of the present disclo-
sure;

FIG. 2 is a side view of the camera module illustrated in
FIG. 1,

FIG. 3 is a plan view of the camera module illustrated in
FIG. 1,

FIG. 4 is abottom view of the camera module illustrated in
FIG. 1,

FIG. 5 is a bottom perspective view of an auto-focusing
unit illustrated in FIG. 1;

FIG. 6 is a bottom view of an auto-focusing unit in a state
in which the auto-focusing unit is coupled to a frame; and

FIG. 7 is a bottom view of a camera module according to
another exemplary embodiment of the present disclosure.

DETAILED DESCRIPTION

Hereinafter, embodiments of the present disclosure will be
described in detail with reference to the accompanying draw-
ings. The disclosure may, however, be embodied in many
different forms and should not be construed as being limited
to the embodiments set forth herein. Rather, these embodi-
ments are provided so that this disclosure will be thorough
and complete, and will fully convey the scope of the disclo-
sure to those skilled in the art. In the drawings, the shapes and
dimensions of elements may be exaggerated for clarity, and
the same reference numerals will be used throughout to des-
ignate the same or like elements.

FIG. 11is an exploded perspective view of a camera module
according to an exemplary embodiment of the present disclo-
sure; FIG. 2 is a side view of the camera module illustrated in
FIG. 1; FIG. 3 is a plan view of the camera module illustrated
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in FIG. 1; FIG. 4 is a bottom view of the camera module
illustrated in F1G. 1; FIG. 5 is a bottom perspective view of an
auto-focusing unit illustrated in FIG. 1; FIG. 6 is a bottom
view of an auto-focusing unit in a state in which the auto-
focusing unit is coupled to a frame; and FIG. 7 is a bottom
view of a camera module according to another exemplary
embodiment of the present disclosure.

A camera module according to an exemplary embodiment
of the present disclosure will be described with reference to
FIGS. 1 through 6.

A camera module according to the present exemplary
embodiment may include an auto-focusing unit 110, a frame
120, an auxiliary frame 130, and a shield case 140. In addi-
tion, the camera module 100 may further include a hand-
shake correcting unit 160. Further, the camera module 100
may further include one or more lenses (not shown). Further,
the camera module 100 may further include an image sensor
(not shown). Further, the camera module 100 may further
include an infrared cut-off filter (not shown). Further, the
camera module 100 may further include one or more stops
(not shown) adjusting an amount of incident light.

The camera module 100 configured as described above
may be mounted in a portable camera, a portable phone, a
portable notebook computer, or other portable electronic
devices.

Next, main components of the camera module 100 will be
described with reference to FIG. 1.

The auto-focusing unit 110 may move a lens barrel in an
optical axis direction. For example, the auto-focusing unit
110 may have an accommodating space 112 in which the lens
barrel is accommodated and include an actuator moving the
lens barrel accommodated in the accommodating space 112.
Here, the lens barrel may be a member in which one or more
lenses are accommodated. In addition, the actuator may be a
smooth impact drive mechanism (SIDM) type component
(for example, a piezoelectric element) physically contacting
the lens barrel to move the lens barrel or a magnetic force use
type component (for example, a permanent magnet and a coil)
moving the lens barrel in a state in which it does not contact
the lens barrel.

The auto-focusing unit 110 may limit a moving direction of
the lens barrel. For example, the auto-focusing unit 110 may
include a bearing making movement of the lens barrel
smooth. The auto-focusing unit 110 may include a guide
member limiting the moving direction of the lens barrel. For
example, an inner side of the auto-focusing unit 110 may be
provided with a guide groove or a guide protrusion.

The auto-focusing unit 110 configured as described above
may be connected to the frame 120 by a plurality of wires 162.
In addition, the auto-focusing unit 110 may be maintained at
a predetermined height h with respect to an upper surface of
the frame 120. Therefore, the auto-focusing unit 110 may be
moved in a direction substantially perpendicular to an optical
axis C-C. For reference, although the case in which the auto-
focusing unit 110 and the frame 120 are connected to each
other by four wires 162 has been shown in the accompanying
drawings, the number of wires 162 may be increased or
decreased, if necessary.

The frame 120 may move the auto-focusing unit 110 in the
direction perpendicular to the optical axis. For example, the
frame 120 may perform a hand-shake correction function. To
this end, the frame 120 may include at least some components
of'the hand-shake correcting unit 160. For example, the frame
120 may include a coil 164 or a permanent magnet formed
therein.

The frame 120 may be connected to the auto-focusing unit
110 by the wires 162, as described above. Here, the wires 162
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may be formed at corner portions of the frame 120, respec-
tively. However, positions of the wires 162 are not limited to
the corner portions of the frame 120.

The frame 120 may have an opening 122 formed therein.
The opening 122 may be a substantially rectangular hole. For
example, the opening 122 may be a square or rectangular hole
having a first length L1 in an X axis direction and a second
length .2 inaY axis direction (See FIG. 6). Here, the opening
122 may be larger than a diameter of the accommodating
space 112. For example, a minimum width L1 or L.2 may be
larger than the diameter (2*R) of the accommodating space
112. In addition, a distance L max (half of a diagonal length of
the opening) from the optical axis C-C to the longest point of
the opening 122 may be larger than a distance R from the
optical axis C-C to a position adjusting part 150. This limita-
tion may allow the position adjusting part 150 to be easily
identified through the opening 122.

The frame 120 may include a plurality of terminals 126
formed thereon. For example, the frame 120 may include the
terminals 126 formed on upper and lower surfaces and side
surfaces thereof in order to electrically control the auto-fo-
cusing unit 110 and the hand-shake correcting unit 160. Here,
the terminals 126 may be connected to the auto-focusing unit
110 and the hand-shake correcting unit 160 by a wire, a
flexible printed circuit board (FPCB), or the like.

The auxiliary frame 130 may be coupled to the frame 120.
For example, the auxiliary frame 130 may b detachably
mounted on a lower surface of the frame 120. The auxiliary
frame 130 may include a window 132 formed therein. The
window 132 may adjust an amount of light incident to the
image sensor. For example, the window 132 may have a size
that becomes large or small in proportion to a size of the
image sensor. In addition, the window 132 may have a size
that is substantially equal or similar to an aspect ratio of the
image sensor. For example, the window 132 may have a
substantially rectangular shape. For reference, a length 1.3 of
the window 132 in the X axis direction and a length [.4 of the
window 132 in the Y axis direction may be equal to or smaller
than the length L1 of the opening 122 in the X axis direction
and the length [.2 of the opening 122 in the Y axis direction,
respectively. However, a length of the window 132 at one side
thereof may be equal to or larger than that of the opening 122
atone side thereof, if necessary. For example, the length .3 of
the window 132 in the X axis direction may be substantially
equal to the length L1 of the opening par 122 in the X axis
direction.

The shield case 140 may protect the auto-focusing unit 110
and the hand-shake correcting unit 160 from harmful electro-
magnetic waves. For example, the shield case 140 may have
ahexahedral shape in which one surface thereof'is opened so
as to accommodate the auto-focusing unit 110 and the hand-
shake correcting unit 160 therein. The shield case 140 may be
made of a metal. The metal may be useful for blocking the
harmful electromagnetic waves. However, a material of the
shield case 140 is not limited to the metal. For example, the
shield case 140 may be formed of any material capable of
blocking the harmful electromagnetic waves. In addition, the
shield case 140 may be manufactured by injection-molding.
In this case, the shield case 140 may be formed of plastic, and
may serve to protect the auto-focusing unit 110 and the hand-
shake correcting unit 160 from external impact. Meanwhile,
one surface of the shield case 140 may be provided with a hole
142 through which effective light is incident, as illustrated in
FIG. 1.

The hand-shake correcting unit 160 may correct shaking of
the auto-focusing unit 110. For example, the hand-shake cor-
recting unit 160 may move the auto-focusing unit 110 in the
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direction substantially perpendicular to the optical axis C-C.
To this end, the hand-shake correcting unit 160 may include
the wires 162, the coil 164, and the permanent magnet 166.
However, this configuration is only an example. That is, the
hand-shake correcting unit 160 may also be configured of
other components, if necessary.

The wires 162 may connect the auto-focusing unit 110 and
the frame 120 to each other. For example, the wires 162 may
be extended from corners of the frame 120 in one direction,
respectively, and be connected to corners (elastic members of
the corners) of the auto-focusing unit 110, respectively. The
wires 162 may be formed of a conductive material. In this
case, the wires 162 may transfer electrical signals transferred
from the frame 120 to the auto-focusing signal 110.

The coil 164 may be formed in the auto-focusing unit 110
and the frame 120. For example, the coil 164 may be formed
at a portion at which the auto-focusing unit 110 and the frame
120 may face each other. For reference, although the case in
which the coil 164 is formed on the upper surface of the frame
120 has been described in the present exemplary embodi-
ment, the coil 164 may also be formed at another portion, if
necessary.

The permanent magnet 166 may be formed in the auto-
focusing unit 110 and the frame 120. For example, the per-
manent magnet 166 may be formed at a portion at which the
auto-focusing unit 110 and the frame 120 may face each
other. For reference, although the case in which the perma-
nent magnet 166 is formed on a lower surface of the auto-
focusing unit 110 has been described in the present exemplary
embodiment, the permanent magnet 166 may also be formed
at another portion, if necessary.

Next, the position adjusting part 150 will be described with
reference to FIGS. 3 through 6.

The position adjusting part 150 may be formed in the
auto-focusing unit 110. For example, the position adjusting
part 150 may be formed on the lower surface of the auto-
focusing unit 110. The position adjusting part 150 may adjust
a relative position of the auto-focusing unit 110 to the frame
120. For example, the position adjusting part 150 may allow
the auto-focusing unit 110 to be easily grasped through the
opening 112 of the frame 120 or allow the auto-focusing unit
110 to be easily moved.

As an example, in the present exemplary embodiment, the
position adjusting part 150 may be a hole 152, a protrusion
154, or the like, formed in the lower surface of the auto-
focusing unit 110. As another example, the position adjusting
part 150 may be a groove 156 formed in the lower surface of
the auto-focusing unit 110. Here, the hole 152 and the groove
156 may be formed in order to allow a jig to easily grip the
auto-focusing unit 110. In addition, the hole 152 and the
groove 156 may be formed in order to allow the auto-focusing
unit 110 and the frame 120 to be easily aligned with each
other. Meanwhile, the protrusion 154 may be formed in order
to allow the auto-focusing unit 110 to be maintained in a
horizontal state to the frame 120. In addition, the protrusion
154 may be formed in order to allow the lower surface of the
auto-focusing unit 110 to be maintained at a predetermined
height with respect to the upper surface of the frame 120. To
this end, the protrusion 154 may be extended lengthwise from
the auto-focusing unit 110 toward the frame 120. In addition,
the protrusion 154 may be formed in order to align an optical
axis C1 of the auto-focusing unit 110 and an optical axis C2
of the frame 120 with each other. To this end, at least one
protrusion 154 may be extended lengthwise so as to contact
an inner surface of the opening 122 of the frame 120. For
example, the protrusion 154 may guide an inner surface of a
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radius R based on the frame 120 to align the optical axis C1 of
the auto-focusing unit 110 and the optical axis C2 of the frame
120 with each other.

The position adjusting part 150 may be spaced apart from
the optical axis C-C by a predetermined distance in the direc-
tion perpendicular to the optical axis C-C. For example, the
position adjusting part 150 may be spaced apart from the
optical axis C-C by a distance of R. Here, the R may be larger
than an effective radius of the lens. This limitation may
decrease an interference phenomenon due to the position
adjusting part 150. In addition, the position adjusting part 150
may be formed at a point biased toward one side based on a
bisector D-D of the auto-focusing unit 110. For example, the
position adjusting part 150 may be formed at a point spaced
apart from the bisector D-D by S in the Y axis direction.

In the camera module 100 configured as described above,
since a part (particularly, position adjusting part 150) of a
body of the auto-focusing unit 110 is exposed through the
opening 122 of the frame 120, a position of the auto-focusing
unit 110 is adjusted in a process of manufacturing the camera
module 100, whereby the optical axis C1 of the auto-focusing
unit 110 and the optical axis C2 of the frame 120 may be
easily aligned with each other.

Next, a camera module according to another exemplary
embodiment of the present disclosure will be described with
reference to FIG. 7. For reference, since components other
than a frame 120 and a position adjusting part 150 in a
description of a camera module according to the present
exemplary embodiment are substantially the same of those of
the camera module according to an exemplary embodiment of
the present disclosure described above, a detailed description
thereof will be omitted.

A camera module 100 according to the present exemplary
embodiment may be different in the frame 120 and the posi-
tion adjusting part 150 from the camera module 100 accord-
ing to an exemplary embodiment of the present disclosure
described above. For example, the frame 120 may have an
exposing groove 124 formed at an edge thereof in order to
expose a part of the auto-focusing unit 110. The exposing
groove 124 may be extended from the edge of the frame 120
toward the optical axis. In addition, the position adjusting part
150 may be formed at an edge of the auto-focusing unit 110.
For example, the position adjusting part 150 may be formed at
aposition corresponding to the exposing groove 124. In addi-
tion, the position adjusting part 150 may have a groove shape
in which it is extended lengthwise from the edge of the auto-
focusing unit 110 toward the optical axis.

In the camera module 100 formed as described above, the
position adjusting part 150 is not formed in the vicinity of the
opening 122 through which effective light is incident, which
may be advantageous in suppressing unnecessary spill light
from being incident to or being reflected on the image sensor.

As set forth above, according to exemplary embodiments
of the present disclosure, resolution of the camera module
may be improved.

While exemplary embodiments have been shown and
described above, it will be apparent to those skilled in the art
that modifications and variations could be made without
departing from the spirit and scope of the present disclosure
as defined by the appended claims.

What is claimed is:

1. A camera module comprising:

a frame having an opening formed therein;

an auto-focusing unit mounted on the frame; and

a position adjusting part formed in the auto-focusing unit,
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wherein a perpendicular distance from an optical axis to
the position adjusting part is smaller than a perpendicu-
lar distance from the optical axis to the opening, and

the position adjusting part is a plurality of grooves formed
in the auto-focusing unit and extending lengthwise in
different directions.

2. The camera module of claim 1, wherein the position
adjusting part is formed on a lower surface of the auto-focus-
ing unit.

3. The camera module of claim 1, wherein the position
adjusting part is a protrusion formed on the auto-focusing
unit.

4. The camera module of claim 1, further comprising a
plurality of wires connecting the auto-focusing unit and the
frame to each other.

5. The camera module of claim 1, further comprising a
hand-shake correcting unit adjusting a position of the auto-
focusing unit.

6. The camera module of claim 5, wherein the hand-shake
correcting unit includes:

apermanent magnet formed in the auto-focusing unit or the

frame; and

a coil formed in the frame or the auto-focusing unit.

7. The camera module of claim 1, further comprising an
auxiliary frame coupled to the frame and having an infrared
cut-off filter mounted therein.

8. A camera module comprising: a frame having an open-
ing formed therein; an auto-focusing unit mounted on the
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frame; and a position adjusting part formed in the auto-focus-
ing unit, wherein the frame has an exposing groove formed
therein in order to expose at least a part of the position adjust-
ing part in an upward direction, and the position adjusting part
is a plurality of grooves formed in the auto-focusing unit and
extended lengthwise in different directions.

9. The camera module of claim 8, wherein the position
adjusting part is formed on a lower surface of the auto-focus-
ing unit.

10. The camera module of claim 8, wherein the position
adjusting part is a protrusion formed on the auto-focusing
unit.

11. The camera module of claim 8, further comprising a
plurality of wires connecting the auto-focusing unit and the
frame to each other.

12. The camera module of claim 8, further comprising a
hand-shake correcting unit adjusting a position of the auto-
focusing unit.

13. The camera module of claim 12, wherein the hand-
shake correcting unit includes:

a permanent magnet formed in the auto-focusing unit or the

frame; and

a coil formed in the frame or the auto-focusing unit.

14. The camera module of claim 8, further comprising an
auxiliary frame coupled to the frame and having an infrared
cut-off filter mounted therein.
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